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(57) [Abstract] 
[Objective] 

latex composition which is superior in useful » antistatic 
property as paint filler etc is offered. 

[Constitution] 

5 to 50 parts by weight containing smectic clay vis-a-vis latex 
1 00 parts by weight, 3 to 1 0 parts by weight it contained 
condensed phosphate at same time vis-a-vis smectic clay 100 
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parts by weight. 

[Claim(s)] 
[Claim 1] 

smectic clay 5 to 50 parts by weight is contained vis-a-vis 
latex 100 parts by weight, condensed phosphate 3 to 10 parts 
by weight is contained at same time vis-a-vis smectic clay 100 
parts by weight latex composition which issuperior in 
antistatic property which is made feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention being something regarding latex composition 
which is superior in the antistatic property which designates 
smectic clay as active ingredient, is useful in 
wovenmaintaining processing and paint field. 

[0002] 

[Prior Art] 

latex generally diameter is something which spherical shape 
polymer of 0.1 -0.5;mu m extent disperses to water. 

component which it forms large is divided into latex particle 
and the aqueous phase. 

latex particle is formed from polymer particle, and protective 
layer as for polymer particle ifthere is also a thing where is 
constituted to simple from just the polymer are also times 
when intercalation it has done film formation auxiliary agent 
and the plastic izer. 

also, protective layer is divided by adsorption protective layer 
and chemical adsorption protective layer, theadsorption 
protective layer adsorbing, is formed detergent and water 
soluble polymer in the aqueous phase. 

chemical adsorption protective layer is formed various 
hydrophilic group by connecting to chemical in the polymer 
particle. 

[0003] 

On one hand, as for aqueous phase detergent, water soluble 
polymer and electrolyte which are usedfor water and emulsion 
polymerization (Mainly polymerization initiator ), it is 
constituted from oligo soap and water soluble polymer and 
according to need is added solvent etc which are formed with 
polymerization step. 

detergent and water soluble polymer which have interfacial 
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[0007] 



activity among these those of the protective layer and 
maintain adsorption equilibrium. 

Dispersion stability to underwater of polymer particle in 
function of the protective layer with thing, with electric 
double layer thing, divides with steric disorder of thing or 
hydration layer water soluble substance which adsorbs and 
due to hydrophilic group which is connected. 

[0004] 

There is a natural latex, synthetic latex and an artificial latex 
as types of latex. 

With Emulgenof polymer which is formed natural latex in 
natural itis limited in natural rubber latex. 



synthetic latex you display Emulgen of synthetic polymer 
which is produced with emulsion polymerization , can list 
styrene butadiene rubber* acrylonitrile* butadiene* vinyl 
chloride or other polymer Emulgen. 

Artificial latex with emulsion polymerization after forming 
polymer ofproduction impossible part with other 
polymerization method, using emulsifier, etc Emulgen 
conversion and to D sparge a> it is something which is 
converted in artificial. 

You can list isoprene rubber* butadiene rubber* urethane 
resin etc as latex of this kind. 

[0005] 

As feature of also, latex, because in (1 ) basic it is formed with 
the polymer particle and water, handling being simple, it is 
safe. 

viscosity of (2) latex because it depends on size of the 
particle, regarding constant concentration molecular weight 
enlarging, viscosity does notbecome high. 

Because of that polymerization becomes possible and 
improvement of performance such as adhesiveness is 
possible. 

Also making highly concentrated becomes possible by 
enlarging also, particle. 

[0006] 

latex is used diversity for field which for adhesive, paint, fiber 
processing and such as tire cord covers making use of this 
kind of strength, (Kobunshi Kankokai issue "polymer latex 
adhesive"Muroi Soichi work, Ltd. Taiseisha issue "Emulgen * 
latex handbook" ). 

[0007] 
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(Problems to be Solved by the Invention] 

But, latex as mentioned earlier, because it consists polymer 
particle andwater, after drying has feature which is equal to 
conventional polymer product. 

Generally polymer product 10 <sup>13 volume specific 
resistance, and 10 <sup>13 where it exceedsthe:oa -cm has 
had surface specific resistance which exceeds the:oa, can call 
the electrical insulating property one of feature of polymer 
product. 

[0008] 

This feature contributed to demand increase of polymer 
product largely, but on theother hand, static electricity 
disorder is caused with static charge . 

Soiling deposits after coating regarding for example paint 
field and value outer appearance to be considerable as product 
has decreased. 

[0009] 

You can think use of electrical conductivity detergent 
generally in order to solve thiskind of problem, but there is a 
risk which impairs dispersion stability andregarding latex has 
not reached to utility. 

[0010] 

As mentioned earlier, latex composition which is superior in 
antistatic property was notacquired yet, this latex composition 
was strongly demanded. 

[0011] 

this invention obtains latex composition which is superior in 
antistatic property from the viewpoint which catches, without 
impairing latex original feature, it issomething which it is 
possible as objective. 

[0012] 

[Means for Solving the Problems and Working Principle] 

Obtains latex composition which is superior in antistatic 
property without as for the these inventors, as for result of 
accumulating research, containing the smectic clay in latex, 
by fact that it contains condensed phosphate at fixedratio 
furthermore this vis-a-vis smectic clay which it contains, 
thedescription above it did, impairing latex original feature 
objective that can be achieved index, this invention it reached 
to completion. 

[0013] 

Namely as for feature of this invention, 5 to 50 parts by 
weight containing smectic clay vis-a-vis latex 100 parts by 
weight, at same time, 3 to 10 parts by weight condensed 
phosphate there is aplace where it tries to contain vis-a-vis 
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[0014] 

[0015] 
[0016] 

lit I] 

[SI. (Mg Li.) 0 9ft 0H F- ] 



a " ■ b 20 c 4 4-c 

(0<a£6, 0<bS6, 4<a+b<8, 0Sc4, 
x = 1 2-2 a-b] 



said smectic clay 1 00 parts by weight. 
[0014] 

Regarding to this invention, especially it is not limited as 
latex which is used, it shows antistatic effect in which. 

[0015] 

Regarding to this invention, smectic clay which is added to 
latex, the General Formula below 

[0016] 

[Chemical Formula I] 



[0017] 
[0018] 

[0019] 

zft^Tvvxwzitmztw&'zimtm 
jtistf*mhzmi-tf&mfezL^tetf 



[0017] 

It is a clay mineral which it possesses. 

It produces this clay mineral even in natural, but as synthetic 
product it isacquired. 

As smectic clay, montmorillonite (DANA 71.3.1a.2 ), there is 
a sauconite* van x write* hectorite (DAN A 7 1.3.1 b.4 ), 
etc is goodwhichever but especially hectorite (DANA 
71.3.1b.4)is desirable. 

In addition it is good with whichever of natural product* 
synthetic product. 

[0018] 

crystal structure each layer in layered structure of this kind of 
smectic clay forms 2 dimensional platelet conditions of 
thickness approximately 1 m;mu, atom andsimilar type of low 
atomic valency cation we substitute from magnesium atom 
and aluminum atom which exist in this platelet unit, platelet 
unit has been electrified in negativenumber. 

With dry state as for this negative charge substitutable cation 
which to lattice structure outside of the plate surface is 
(Usually sodium ion ) with we balance, with solid layer we 
connect these particle mutually with Van der Waals power 
and have become bundle of platelet. 

[0019] 

When this is dispersed in latex, substitutable cation being 
done, hydration particle happens swelling and platelet 
separates. 

In underwater or other ion state as for platelet it becomes 



-X- • I An < 
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[0021] 

±tt*$ 5 rt£ 50 a*M*«fl)A<»*L 
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[0022] 
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surface negative charge and end becomes positive electric 
charge. 

Under condition where surface negative charge is 
considerably larger than end positive electric charge stability 
it becomes sol state. 

But repulsive force decreases with surface negative charge 
with increase of particle concentration,and increase of ion 
concentration with absorption of surface negative charge and 
the end positive electric charge, forms so-called 
house-of-cards structure and causes increased viscosity or 
gelation. 

When this kind of phenomena is caused, ease of handling 
which is afeature of latex is impaired. 

[0020] 

On one hand, when you pay attention to antistatic property, 
effect of theextent where concentration of smectic clay which 
is a electrically conductive particle is high is shown. 

condensed phosphate which is a peptization agent in order to 
solve problem which this reciprocal is done is jointly used is 
necessary . 

It is not certain, ion dissociation it does condensed phosphate 
in in latex and phosphate ion and it forms cation sodium or 
other metal cation or ammonium ion which are a large anion 
like. 

This phosphate ion adsorbing into electrical in end positive 
electric charge portion, in order to obstructformation of 
house-of-cards structure, it works peptization. 

Because of this antistatic effect which while rise of viscosity 
is held downadds smectic clay in latex possible to become, is 
superior isgiven. 

[0021] 

To obtain latex composition which is superior in antistatic 
property, 5 to 50 parts by weight it isdesirable vis-a-vis latex 
100 parts by weight to contain smectic clay. 

Under above-mentioned range antistatic effect being inferior, 
when fromabove-mentioned range smectic clay is contained 
in excess, clay rises and workability becomes bad. 

[0022J 

As for also, condensed phosphate 3 to 10 parts by weight it is 
desirable vis-a-vis smectic clay 100 parts by weight tocontain. 

Under above-mentioned range high concentration 
combination of smectic clay becomesdifficult and antistatic 
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[0023] 

^A* h'j7tf'JU>it*<J^A* 
[0024] 

[0025] 

[0026] 

IM(::|R9I*-«. 
[0027] 

-fXfc?-K3*1J— iOOOrpm "C 20 #9* 

*<d& bl fitter ic^MttnscLfzcaic 

flftl* 25 degCBL gftfttt 12rpm ft), 
[0028] 

«8*3lEU^»NR^T^XlCOL\rtt60 deg 
C T? 24 BfrlHL CR ^fvttt^^Xl* 80 deg C 

[0029] 

(mfl^140S'l$)4329A HIGH RESISTANCE 
METER (ttfflfca-l/'I/Myft— K4tH)£JH 



effect is inferior. 

When from above-mentioned range condensed phosphate is 
contained in excess.there is a hazard where dispersion 
stability of latex is impaired and is notdesirable. 

[0023] 

As condensed phosphate, for example sodium 
pyrophosphate* potassium pyrophosphate * sodium 
^polyphosphate* potassium tripolyphosphate* sodium 
hexametaphosphate etc can be used, but especially 
pyrophosphate isdesirable. 

[0024] 

Those which such as other than are usually added to 
composition of thiskind and according to need vulcanization 
agenu vulcanization accelerator above-mentioned essential 
ingredient can be added in latex composition of this invention. 

[0025] 

latex composition of this invention, uses for application of 
latex where it canseek antistatic property desirably to be 
possible, you can use desirablyespecially, as filler of woven 
maintaining processing and the paint. 

[0026] 

[Working Example(s)] 

Listing Working Example and Comparative Example, 
furthermore you explain below this invention in detail. 

Furthermore following compilation of viscosity 
measurement * test piece and measurement etc of electrical 
property to method below, it executed. 

[0027] 

In (viscosity measurement ) latex with 1000 rpm 20 min 
mixtures later, it leaveswith 2 hours room temperature 
specified compounded amount of smectite clay mineral* 
condensed phosphate and vulcanization agent, with high 
speed mixer . 

After that viscosity was measured due to Model BL 
viscometer (As for measurement temperature 25 deg C, 
Model BL viscometer 12 rpm values). 

[0028] 

With 60 deg C it did 20 hour vulcanization with 80 deg C 
conceming24 hours* CRlatex (Compilation of test piece ) in 
mold of fixed configuration composition concerning the 
casting* NRlatex made test piece. 

[0029] 

surface specific resistance was measured (Measurement of 
electrical property ) making use of 4329 A HIGH resistance 
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NR7f-^^X(N.V60%)100Sft«P tfPU>^V 
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l aic^Uco 

[0032] 

H$£#I2 

Xhe-x*ffcl»Lffflil««teU:o 



[0033] 

Hftfeffl 3:CR 7f7^X(X^^^l/>7f7^X 
LA-502:»V-tt«)IOO SftSH. tfd'JVMV- 

£ ^TK-^-f h S:Laporte Lndustries Ltd $S)50 JIM 
flk *Dtt*l(*;20. /\— K*l/— £.0* ZnO;5.0, 
SpQ^K);l.0«D(^btt±M;13-^7x=i^ 
7-V»;2.0. NS6(£lt8JjJi:#j;2,2' -^U> 
t:Z(4-t?)\, 6-tert-?^;U?x,/-^));1.0, 
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[0034] 
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meter (Yokogawa Hugh l/V jp7 card supplied ). 
[0030] 

it judged external appearance of latex coating with (coating 
external appearance ) visual and 0, showed with X. 

[0031] 

Working Example 1 

Containing forming hectorite (DANA 71.3.1b.4 ) clay mineral 
of NRlatex (N.V60% ) 100 parts by weight sodium 
pyrophosphate 6% content (tradename Laponite S:Lapolte Ind 
ustries Ltd make) 5 parts by weight, vulcanization agent 
(S;1.3* ZnO;1.0 % BZ (vulcanization accelerator; dibutyl thio 
zinc carbamate ); 4.0, water; 5.0, V. ^ tar (dispersant ); 0,5, 
casein; 0.1 5 * * * * ball mill 7 2 hours mixture ) 3.3 parts by 
weight were mixed, test piece was drawn up in 
accordancewith aforementioned method and test was 
executed. 

Result was shown in Table 1 . 
[0032] 

Working Example 2 

compounded amount of synthetic hectorite clay mineral 
which is used with Working Example 1 was modified in 50 
parts by weight, then it drew up test piece test was executed in 
sameway and. 

Result was shown in Table ! . 
[0033] 

Working Example 3:CRlatex (Sky pre > latex LA-502: 
Tosoh Corporation (DB 69-057-1724 ) supplied ) synthetic 
smectite clay mineral of 1 00 parts by weighty sodium 
pyrophosphate 6% contents (tradename Laponite S:Laporte 
Lndustries Ltd make) 50 parts by weighu vulcanization 
agent (Water; 20, hard clay;5.0, ZnO;5.0, S (colloid ); 1.0, 
D (antioxidant;!, 3- diphenyl guanidine ); 2.0, NS6 
(antioxidant;2,2'-methylene bis (4 -methyl 6-t- butylphenol )); 
1.0, BZ (vulcanization accelerator ); 1.0****ball mill 7 2 
hours mixture ) 9 parts by weight were mixed, test piece was 
drawn up in accordance with theaforementioned method and 
test was executed. 

Result was shown in Table 1 . 

[0034] 

With Comparative Example I: Working Example 1 
compounded amount of synthetic hectorite clay mineral of 
sodium pyrophosphate 6% content was modified in60 part, 
then it drew up test piece test was executed in sameway and. 

Result was shown in Table 1. 
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[0035] _ 

tMM 2:3Hlll 1 -OePUVSV-^ 6%£*f 

$J(i§!nn£ B.Lapolte Industries Ltd 

[0036] 

1 mzmuzo 

[0037] 
I] 



[0035] 

With Comparative Example 2: Working Example I synthetic 
hectorite clay mineral (tradename Laponite B:Lapolte Ind 
ustries Ltd make) which does not contain sodium 
pyrophosphate was usedin place of *3 try To clay mineral, to 
synthesis of sodium pyrophosphate 6% content, thenit drew 
up test piece test was executed in same way and. 

Result was shown in Table 1 . 

[0036] 

With Comparative Example 3: Working Example 1 content of 
sodium pyrophosphate from 6% was modified in 1 5%,other 
things drew up test piece in same way and executed test. 

Result was shown in Table I . 

[0037] 

[Table 1] 



it**! 


ttft (cp) 


*ffii#*gift (Q) 




mmm i 


155 


5.20x 10 8 


0 




320 


10 6 > 


0 


nmm 3 


435 


4.20X 10 7 


0 




3500 


10 6 > 






52 00 


3.10X 10 1C 


x 7 7^0 


j±t*0J3 


120(ff^«) 


2.25X 1Q 8 


x A 7 * 0 




140 


4.80X 10 U 


O 




165 


1.40X 10 11 


O 



[0038] 

[£fBtf)#)li] 



[0038] 

[Effects of the Invention] 

As been clear from explanation above, according to this 
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itttfo^lMiyMbl-^oT^Ty 2X0) invention, there isan effect that it can offer latex composition 

^&£ll&3£l x 3fs3B£$B4C<H!£C ^ftltfi which is superior in antistatic property without causing 

Jttil^ff tltc^?7'y$7>tiif$.fy$:%ki&~Ql*Z>h problem that impairs feature of latex with increased viscosity 

L*5ttJ!fi<ft&« or gelation f . 
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